NAD⁺ depletion by APO866 in combination with radiation in a prostate cancer model, results from an in vitro and in vivo study.
APO866 is a highly specific inhibitor of nicotinamide phosphoribosyltransferase (NAMPT), inhibition of which reduces cellular NAD(+) levels. In this study we addressed the potential of NAD(+) depletion as an anti-cancer strategy and assessed the combination with radiation. The anticipated radiosensitizing property of APO866 was investigated in prostate cancer cell lines PC3 and LNCaP in vitro and in PC3 xenografts in vivo. We show that APO866 treatment leads to NAD(+) depletion. Combination experiments with radiation lead to a substantial decrease in clonogenic cell survival in PC3 and LNCaP cells. In PC3 xenografts, treatment with APO866 resulted in reduced intratumoral NAD(+) levels and induced significant tumor growth delay. Combined treatment of APO866 and fractionated radiation was more effective than the single modalities. Compared with untreated tumors, APO866 and radiation alone resulted in tumor growth delays of 14 days and 33 days, respectively, whereas the combination showed a significantly increased tumor growth delay of 65 days. Our studies show that APO866-induced NAD(+) depletion enhances radiation responses in tumor cell survival in prostate cancer. However, the in vitro data do not reveal a solid cellular mechanism to exploit further clinical development at this moment.